Permeability of the primary decidual zone in the rat uterus: studies using fluorescein-labeled proteins and dextrans.
The primary decidual zone (PDZ) is a transitory avascular region of transformed fibroblasts surrounding the luminal epithelium at the implantation site. Since this zone may restrict the passage of immunoglobulins, cells, nutrients, and other substances from maternal blood to the epithelium and embryo from Days 6 to 8 of pregnancy, it was of interest to study its permeability to blood-borne tracers. Fluorescein isothiocyanate (FITC)-labeled macromolecules were administered i.v. on Days 6 to 9 of pregnancy. The tracers included dextran (17 kDa), horseradish peroxidase (40 kDa), ovalbumin (45 kDa), dextran (66 kDa), bovine serum albumin (BSA: 66 kDa), dextran (156 kDa), bovine immunoglobulin G (IgG; 160 kDa), and apoferritin (450 kDa). Ten minutes after administration on Days 6 or 7, FITC-labeled tracers of molecular masses of 45 kDa or less were localized in the intercellular spaces of the PDZ and in the blastocyst in small amounts. Tracers with molecular masses of 66 kDa were not detected in these regions up to 1 h after administration but were present in small amounts at 5 h. The 156 kDa and 160 kDa tracers were absent or present only in very small amounts in the PDZ and blastocyst up to 7 h after injection and apoferritin was completely absent at this time. By Day 9 the PDZ had regressed and maternal blood spaces were present adjacent to Reichert's membrane. One hour after administration on Day 9, large quantities of labeled BSA, IgG, and apoferritin appeared in the yolk sac endoderm but not in the underlying embryonic cells. These observations indicate that the PDZ is selectively permeable to blood-borne tracers on Days 6 and 7 of pregnancy, with permeability decreasing with increasing molecular mass. By restricting the passage of high molecular weight substances such as immunoglobulins, microorganisms, and immunocompetent cells, the PDZ may serve a protective function for the embryo, which is no longer protected by the uterine epithelium and has not yet fully developed its own protective layers, especially the yolk sac and Reichert's membrane.